Changes in cardiac mitochondrial aldehyde dehydrogenase 2 activity in relation to oxidative stress and inflammatory injury in diabetic rats.
The aim of the present study was to determine the changes in mitochondrial aldehyde dehydrogenase 2 (ALDH2) activity in relation to oxidative stress and inflammatory injury in different stages of diabetes mellitus (DM) in rats and to investigate the related mechanisms. DM in Sprague-Dawley (SD) rats was induced by a single intraperitoneal injection of 55 mg/kg streptozotocin (STZ). The rats were randomly allocated into a control group, as well as into DM4w, DM8w and DM12w groups containing DM rats 4, 8 and 12 weeks after DM induction, respectively. Ventricular hemodynamic parameters were recorded; fasting blood glucose (FBG) and glycosylated hemoglobin (HbA1c) levels were determined using an automatic biochemistry analyzer; plasma interleukin (IL)-1, IL-4 and cardiac 4-hydroxynon-2-enal (4-HNE) levels were determined using enzyme-linked immunosorbent assay (ELISA), and cardiac ALDH2 activity was measured. The mRNA expression levels of Bax and Bcl-2 of the left anterior myocardium were detected by reverse transcriptase‑polymerase chain reaction (RT-PCR). FBG and HbA1c levels were increased in the DM groups compared to the control group. FBG levels were not significantly different among the DM4w, DM8w and DM12w groups, while HbA1c levels were increased with the progression of diabetes. The left ventricular developed pressure (LVDP), heart rate (HR) and rate-pressure product (RPP) were decreased, plasma IL-1 levels were increased, while IL-4 levels were decreased in the DM groups compared to the control group. Additionally, cardiac 4-HNE levels were increased, and ALDH2 activity was decreased in the DM groups compared to the control group. Bax mRNA levels were increased, Bcl-2 mRNA levels were decreased, and Bcl-2/Bax mRNA ratios were decreased in the DM groups compared to the control group. Moreover, LVDP, HR, RPP, IL-4, ALDH2 activity and Bcl-2/Bax mRNA ratios were further reduced, while 4-HNE and IL-1 levels were increased with the progression of diabetes. In conclusion, our results indicated that cardiac ALDH2 activity was further decreased with the progression of diabetes, which might be related to the increase of oxidative stress, inflammatory injury and the occurrence of apoptosis.